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Amendment dated July 12, 2006 

Reply to Office Action of March 21 , 2006 

AMENDMENTS TO THE CLAIMS 

1. (Currently Amended) An integrated sprocket and housing which is used in a 
variable valve timing mechanism, the integrated sprocket and housing includin g comprising : 

a sprocket portion which is formed in a substantially annular shape, and which has 
teeth on the outer circumference thereof; and 

a housing portion which is formed integrally with the sprocket portion as a sintered body 
made of a ferrous powder material so as to be disposed inside the sprocket portion, and which has 
recesses extending from an inner circumference of the housing portion, wherein 

the entire surfaces of the sprocket portion and the housing portion are covered with^ 

a steam oxidized layer^ which is formed by a steam treatment^; and 

a nitrided layer which has a thickness in a range from 2 to 5 |im, is thinner than the steam 
oxidized layer, and is formed by a gas soft nitriding treatment subsequent to the steam treatment. 

2. (Original) An integrated sprocket and housing according to claim 1, wherein the 
teeth of the sprocket portion are covered with a hardened layer which is formed by a high-frequency 
induction hardening process in which the teeth are heated to a temperature exceeding the transition 
point of the ferrous powder material. 

3. (Original) An integrated sprocket and housing according to claim 1, wherein the 
steam oxidized layer is covered by the nitrided layer. 



{W:\09852\0200074US0\00794987.DOC lIMinPHIlilHiiliillUIIII } 



AppUcation No. 1 0/666,858 3 Docket No,: 09852/0200074-USO 

Amendment dated July 12, 2006 

Reply to Office Action of March 21, 2006 

4. (Original) An integrated sprocket and housing according to claim 1, wherein the 
thickness of the steam oxidized layer is in a range from 3 to 8 \xra. 

5. (Canceled) 

6. (Canceled) 

7. (Currently Amended) An integrated sprocket and housing includin g comprising : 

a sprocket portion which is formed in a substantially annular shape, and which has 
teeth on the outer circumference thereof; and 

a housing portion which is formed integrally with the sprocket portion as a sintered body 
made of a ferrous powder material so as to be disposed inside the sprocket portion, and which has 
recesses extending from an iimer circumference of the housing portion, 

wherein each of the recesses includes an arc-shaped slide surface which is located at the 
backside of the teeth, and which allows another element to slide along, and 

wherein the entire surfaces of the sprocket portion and the housing portion are covered withi 

a steam oxidized layer which is formed by a steam treatment^i and 

a nitrided layer having a tliickness in a range from 2 to 5 ^un, is tliinner than the steam 
oxidized layer, and w hieh is formed by a gas soft nitriding treatment subsequent to the steam 
treatment. 
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8. (Withdrawn) A method for manufacturing an integrated sprocket and housing 
including the steps of: 

forming a green compact of a ferrous powder material including a sprocket portion 
having teeth on the outer circumference thereof, and a housing portion which is disposed inside the 
sprocket portion, and which has recesses extending from an inner circumference of the housing 
portion; 

sintering the green compact to obtain a sintered body; 

subjecting the sintered body to a steam treatment in which a super-heated steam is 

used; 

subjecting the sintered body to a gas soft nitriding treatment in which an ammonium 
gas is used; and 

subjecting the teeth to a high-frequency induction hardening treatment. 

9. (Withdrawn) A method according to claim 8, wherein the conditions of the high- 
frequency induction hardening treatment are determined so that the teeth are heated to a temperature 
exceeding the transition point of the ferrous powder material. 

10. (Withdrawn) A method according to claim 8, wherein the temperature of the super- 
heated steam is set in a range from 550°C to 600°C. 

1 1 . (New) An integrated sprocket and housing according to claim 1, wherein a hardness 
of the teeth is from 450 to 500(MHv (25g)). 
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12. (New) An integrated sprocket and housing according to claim 2, wherein a hardness 
of the teeth is from 770 to 850(MHv (25g)). 

13. (New) An integrated sprocket and housing according to claim 2, wherein an overall 
density thereof is from 6.6 to 7.2 g/cm^. 

14. (New) An integrated sprocket and housing according to claim 2, wherein a local 
density in a vicinity of the teeth is from 6.8 to 7.3 g/cm^ 
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